ABSTRACT
the preschool period. [1] [2] [3] [4] [5] [6] [7] The region that our burn unit provided health care has some traditional sources of burn trauma including homemade tomato paste, jam, boiled grape juice, and dairy products such as cheese and yogurt. [5, 8] Burns due to hot milk should be considered as separately because of its physical and chemical properties. There are limited data and studies about this causative agent in the literature.
The aim of this study was to investigate hot milk burns among the pediatric aged patients and to compare our data with the literature.
MATERIALS AND METHODS
A 14-year retrospective study was conducted on 159 pediatric patients with hot milk burns who hospitalized at the Burn Unit of Erciyes University Medical Faculty between January 2000 and November 2013. According to the "American Burn Association's Grading System for Burn Severity and Disposition of Patients," the study population comprised moderate burn injuries with burned body surface area (BSA) between 5% and 10% and major burn injuries with burned BSA >10% or any significant burn to the head and neck, genitalia or major
INTRODUCTION
Burn trauma has been one of the most devastating health problems for all the times. It requires a treatment process including a multidisciplinary approach by experienced burn surgeons and health care professionals in a well-equipped burn unit or center. Majority of burns among the pediatric patients was caused by scalding in both developed [1, 2] and developing countries, [3, 4] as well as in Turkey. [5] [6] [7] Particularly, this trauma is frequently observed among the children that belonged to joints.
[9] Outpatients with minor burns were excluded from the study group. The severity of burn injury was assessed by "abbreviated burn severity index (ABSI)" score. [10] Initial fluid resuscitation of patients was calculated by the Parkland formula to maintain hemodynamic stability and adequate urine output. When indicated, anti-biotherapy was initiated by the pediatric infectious disease specialist and modified according to the results of antibiotic susceptibility tests. Systemic prophylactic antibiotics were not used routinely except in the perioperative period of surgical procedures. Early excision of the burn wound and closure with auto-skin grafts were applied to all deep partial and full-thickness burns. Intermingled allo-and auto-skin grafts [11] were applied to extensive (>20%) deep partial and full-thickness burns due to limited donor site for auto-skin graft harvesting. Wound dressing was applied with antibiotic impregnated sterile Vaseline gauze to superficial burns for primary epithelization. Collected demographic data of patients were analyzed statistically by "Statistical Package for the Social Sciences" (version 17.0.0, SPSS Inc., Chicago, IL, USA).
RESULTS
There were 81 male and 78 female patients with a male to female ratio of 1.03:1. The age of the patients was ranged from 2 months to 10 years and the mean age was 2.7±1.6 years. One hundred and fifty-five patients were under 6 years of age. The greatest number of injuries was observed in patients who were 2-3 years of age (n=53) (Fig. 1) .
The majority of patients were admitted from rural regions (n=127). Immersion burns were observed in 59.7% (n=95) of the patients due to mostly falling into a large cauldron made of thinned copper inside of which is tin-coated to preserve much heat. Furthermore, 40.3% of the patients (n=64) were scalded by spillage. The mean burned BSA of patients was 18.6±10.8% (range, 3-54%). Forty-four percent of the patients (n=71) received injuries in the range of 11-20% burned BSA. Only eight patients had burned BSA over 40% (Fig. 2 ). The trunk (n=127) and lower extremities (n=121) were affected most commonly (Table 1) . Twenty-two percent of the patients (n=35) had moderate, and 78% (n=124) had major burn trauma. Mean ABSI score of the patients was 3.7±1.2 (range, 1-7). Five patients were epileptics, one patient had congenital Genito-perineal region 7 4.4
These numbers add to more than 159 because some patients had more than one affected area. heart disease, one patient had iron deficiency anemia, and one patient had asthma. The highest incidence of burn admissions were in July (n=31) and August (n=23) (Fig. 3) .
Forty-seven percent (n=75) of the patients received only burn wound dressing for primary epithelization. Forty-nine percent of the patients (n=78) received burn wound debridement and reconstruction with auto-skin grafts. Intermingled allo-and auto-skin grafts were applied in 6 patients (Fig. 4) .
The mean time between the injury and the surgery was 8.3±4.3 days. Mean hospital stay was 15.4±9.8 days. Nine patients exhibited a mortal course due to hypovolemic shock during initial fluid resuscitation period (n=3) and burn wound sepsis (n=6) with a mortality rate of 5.6%.
DISCUSSION
Different physical and chemical properties of the hot liquids such as boiling temperature, viscosity and heat capacity play an important role regarding the degree of tissue damage. [12] Heat is defined as the form of energy that is transferred between two systems or a system and its surroundings due to the presence of a temperature difference. The heat is always transferred from high to low temperatures until the temperature equality was established. [13] The amount of heat required to increase the temperature of any material is given by the equation of Q=mCΔT; where Q is the heat (Joule), ΔT the change in temperature (°C), m the mass (g), and C the heat capacity (Joule/g°C). Heat capacity is defined as the energy required to raise the temperature of unit mass of a material by 1°C. [14] According to this equation, the tissue destruction and the severity of the burn injury with a high heat capacity liquids is worse than the lower ones, which has the same mass Table 3 . Data of patients with hot milk burn injury from different articles
Number of patients Mean burned BSA (%) Mortality rate (%)
Haberal et al. [28] 69 -61.7
Tarim et al. [15] 45 33.5 33.3
Yasti et al. [29] 81 25.3 32.1
Türegün et al. [25] 15 25 20
Aliosmanoglu et al. [17] and the temperature. The heat capacity and the boiling points of fat and fat included liquids are higher. In addition, viscosity that gained by the fat component provides prolonged contact with the surfaces. All of these factors provide more heat transmission to the tissues and thus, more tissue destruction, higher morbidity and mortality for fat and fat included liquids. Our burn unit's mortality rate of 1.5% among 542 pediatric patients with hot water burn and 5.6% among 159 pediatric patients with hot milk burn support all of these explanations.
Noted risk factors which contribute to the incidence, prevalence, morbidity, and mortality of burn injury among children are listed in Table 2 . Families with a large number of children, and environmental factors are associated with the increased risk of accidental injury in childhood. [15] In rural Kayseri, much like other rural regions of Turkey, families come from low social status and economic income. They generally produce dairy products by their own means. The first-step for the production process of dairy products involves boiling milk in a large cauldron, which is large enough to fit a preschool child, placed close to the ground in the backyard, and without a lid on a wood fire (Figs. 5a and b) . In such an over-crowded family and an unsupervised environment, it is more difficult for a parent to keep track of the child's activities and to be ready and available to act for protecting them from accidental injuries. To be less able to perceive danger, have less control over their environment and to react slower in situations that can lead to injury, occasionally make the injury unavoidable in small children. [16] As shown in our study, childhood scalding injury is frequently observed among the preschool period, especially between the ages of 2 and 3 years [1] [2] [3] [5] [6] [7] [17] [18] [19] in which the abilities that increased tendency to injuries were gained such as independent mobility, exploratory behavior, and hand-to-mouth activity. [20, 21] Similar to the previous studies from Turkey [23, 25] the mechanism of hot milk burns was most commonly the immersion and most frequently affected anatomical parts were the lower extremities and the trunk. Male predominance was demonstrated in our study that in agreement with the previous studies, which had a male to female ratio ranged between 0.9:1 and 2:1.
[ [15] [16] [17] 25] The reason for the high incidence of hot milk burns in summer season is the increased production of cheese and yogurt in this period (Fig. 3) .
Fifty-one percent of our patients (n=81) required burn wound debridement and reconstruction with auto-skin with/ without allo-skin grafts. The significant finding was that the mortality rate of the patients decreased after 2002, in which we started to perform intermingled auto-and allo-skin grafts in hot milk burns with burned BSA >20%. The mortality rate was 15.1% before 2002 and 3.1% after 2002 with an overall mortality rate of 5.6%.
The practice of early burn wound excision and temporary or permanent closure of the burn wound is the standard therapy in burns, which has further reduced the mortality rate of severe burns and improves chances of survival by decreasing the stimulus of overwhelming systemic inflammatory response, preventing infectious, and metabolic complications. [26, 27] The mortality rate of hot milk burns was 61.7% in the study of Haberal et al. [28] In their publication, there was no data of patients with hot milk burns regarding age, burned BSA, accompanying trauma, or diseases, which could explain their high mortality rate. Early excision with closure and coverage techniques that we applied to all deep partial-thickness and full-thickness burns may explain the lower mortality rate of our study compared to the previously reported mortality rates. [15, 25, 28, 29] Another explanation of the lower mortality rate of our study may be the lower mean burned BSA when compared to the previous studies. [15, 25, 29] Furthermore, the mortality rate and mean burned BSA of patients were the lowest in the report of Aliosmanoglu et al. [17] (Table 3) .
Conclusion
Hot milk burns should be considered as separately from other hot liquid burns, which do not contain fat such as water, tea, and coffee. Physical and chemical properties of milk because of its high content of fat give rise to more tissue destruction, increased morbidity and mortality. Hence, hot milk burn patient should be evaluated initially by skilled burn surgeons for the management of hot milk burn treatment.
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